DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


SECURITY  CLASSIFICATION  OF  THU  PAGE  (Whan  Data  Enf .r*« 

I  REPORT  DOCUMENTATION  PAGE 


REPORT  NUMBER 


AftP  READ  INSTRUCTIONS 

_ BEFORE  COMPLETING  FORM 

.  GOVT  ACCESSION  NO.  S.  RECIPIENT'S  CATALOG  NUMBER 


_ _ 

National  Program  of  Inspection  of  Non>Federal  Dams  ,  TV*e  °r  *E,>0*T  *  *EW0°  covered 
Tennessee.  Sweetwater  Creek  Watershed  Dam  No.  15  Phase  .1  Investigation  Report 
(Inventory  Number  TN  12314)  near  Sweeryater,  TN,  — tardaMiNo  OWG;  we>OWT  WUMBEW 

Monroe  County,  TN,  Tennessee  River  Basin 

T.  AUTHOR!*;  S.  CONTRACT  OR  GRANT  NUMBER!*; 

DACW-62-81-C-0056 


B.  PERFORMING  ORGANIZATION  NAME  ANO  ADDRESS  10.  PROGRAM  ELEMENT,  PROJECT.  TASK 

Tennessee  Department  of  Conservation  *  *ro"K  UN,r 

Division  of  Water  Resources 

4721  Trousdale  Dr. ,  Nashville.  TN  37220 

— - - - ; _ _ _  \ _ 

II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS  IX.  REPORT  DATE  ’ 

U.S.  Army  Engineer  District,  Nashville  September,  1981 

P.0.  Box  1070  IS.  NUMBER  OF  PAGES 

Nashville,  TN  37202 _ 

U.  MONITORING  AGENCY  NAME  0  AOORESSflf  ’Suataai  from  Controlling  Of  tie*)  IS.  SECURITY  CLASS,  f ./  Oil*  report; 


1*.  REPORT  DATE 

September,  1981 

IS.  NUMBER  OF  PAGES 


I  IS.  DISTRIBUTION  STATEMENT  (at  thla  Rapari; 


Unclassified 

<1*.  OEC^^SSIFICATION/OoifNGRADlNG 


Approved  for  public  release;  distribution  unlimited 


I  IT.  DISTRIBUTION  statement  (al  Ifi.  at.lml  wil.r.V  In  Block  20,  If  dlllatant  from  Jt*por t) 


I  »B.  SUPPLEMENTARY  NOTES 


lit.  KEY  WORDS  (Continue  on  rororeo  iftft  H  nicwry  antf  identify  by  block  mmbor) 


Dams  Monroe  County,  TN 

Dam  Safety  Embankments 

National  Dam  Safety  Program  Visual  Inspection 

Sweetwater  Creek  Watershed  Dam  No.  15,  TN  Structural  Analysis 

Sweetwater.  TN _ _ _ 

Tha  Danis  located  in  Monroe  County  about  0.7  mllea  southwest  of  Sweetwater. 
Tennessee  and  is  an  earthflll  embankment  46  feet  high  and  1100  feet  long.  The 
crest  width  is  19  feet.  The  embankment  slopes  are  IV: 3H  and  berms  are  located 
on  both  the  upstremn  and  downstream  slopes.  The  dam  controls  a  1005  acre 
drainage  area  and  is  Intended  to  impound  the  9.4  acre  Sherman  F.  Owen  L4ke.  The 
[  ••tvice  spillway  is  a  2  stage  standard  SCS  cast  in  place  concrete  riser  leading 
leading  to  a  30-inch  diameter  reinforced  concrete  pipe.  The  service  spillway 
outlet  has  an  SCS  standard  baffled  impact  basin.  The  drawdown  drain  is  a  24-  , 


COITION  OF  I  NOV  GS  IS  OBSOLETE 


SECURITY  CLASSIFICATION  of  THIS  PAGE  !lFh*n  Data  Batata*) 


it  cu m Tt  classification  or  this  haoepwimi  o «i«  «m» >»q 


inch  diiMttr  orifice  controlled  by  «  tilde  get*  at  tha  bate  of  the  rlaer.  The 
emergency  spillway  la  an  uncontrolled  aarth  taddla  on  tha  laft  abutment.  The 
channel  haa  a  t rape told el  cross-section  with  a  200  foot  baaa  and  lVr3H  aide 
alopaa.  Tha  reaervolr  haa  a  leak  which  haa  prevented  filling  of  tha  lake  and 
la  apparently  due  to  an  opan  eolutlon  channel  that  la  draining  Into  another 
waterahed.  Tha  leak  la  not  expected  to  affect  tha  atructural  atablllty  of  the 
dam.  No  lndlcatlone  of  Inatability  were  obaerved.  The  Dam  la  In  the 'Inter¬ 
mediate  else  category  and  haa  a  downstream  hasard  potential  elaaalfleatlon  of 
high  under  Corps  of  Engineers  criteria  'and  1  under  State  criteria.  On  the  baals 
of  hydraulic  analysis,  the  dam  has  adequate  storage /spillway  capacity  to  pass 
the  probable  maximum  flood  (PMF)  under  antecedent  moisture  condition  ZZ  (AMC 
ZZ).  Under  OCE  guidelines,  a  dam  In  the  Intermediate  aiae  and  high  hasard 
potential  classification  la  required  to  pass  the  PMF. 


Accession  For 

NT I"  OR Ail 
PTIC  T'-R 

Unannounced 
Juatif icstiou 


n 

□ 


vy — - — - - 

Distribution/ 

Availability  Codes 

Dlat 

Avail  and/or 
Special 

* 

SECURITY  CL  ASSIFiCATION  OF  THIS  FACEIHS.h  Dm,  Kn>;»4) 


2  5  SEP  m 


ORNED-G 


DEPARTMENT  OP  THE  ARMY 

NASHVILLE  DISTRICT,  CORPS  OP  CNSINCKRS 
P.  O.  SOX  1070 

NASHVILLE,  TENNESSEE  37X01 


Honorable  Lamar  Alexander 
Governor  of  Tennessee 
Nashville,  TN  37219 


Dear  Governor  Alexander: 

Furnished  herewith  is  the  Phase  1  Investigation  Report  on  Sweetwater  Creek 
Watershed  Dam  No.  15  near  Sweetwater,  Tennessee.  The  report  was  prepared 
under  the  authority  and  provisions  of  PL  92-367,  the  National  Dam  Inspection 
Act,  dated  8  August  1972. 

The  report  presents  details  of  the  field  inspection,  background  information, 
technical  analyses,  findings,  and  recommendations  for  improving  the  condition 
of  the  dam. 

Based  upon  the  inspection  and  subsequent  evaluation,  this  dam  is  classified  as 
not  deficient  at  this  time.  The  dam  is  judged  stable,  with  a  good  grass  cover 
on  the  embankment.  Only  minor  erosion  exists  on  the  upstream  slope  due  to 
fluctuating  water  levels. 

As  required  for  a  dam  such  as  this  in  the  intermediate  size  and  high  hazard 
category,  this  dam  is  capable  of  safely  passing  the  full  probable  maximum 
flood. 


The  present  maintenance  program  should  be  continued  and  protection  against 
erosion  of  the  upstream  slope  should  be  provided. 


Public  release  of  the  report  and  initiation  of  public  statements  fall  within 
your  prerogative.  However,  under  provisions  of  the  Freedom  of  Information 
Act,  the  Corps  of  Engineers  is  required  to  respond  fully  to  inquiries  on 
information  contained  in  the  report  and  to  make  it  accessible  for  review  on 
request. 


Your  assistance  in  keeping  me  informed  of  any  further  developments  will  be 
appreciated. 


1  Incl 
As  stated 


Colonel,  Corps  of  Engineers 
Commander 
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Mr.  Robert  A.  Hunt,  Director 
Division  of  Water  Resources 
4721  Trousdale  Drive 
Nashville,  TN  37220 
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ABSTRACT 

Sweetwater  Creek  Dam  #15  is  located  in  Monroe  County 
about  0.7  miles  southwest  of  Sweetwater,  Tennessee. 

The  dam  is  an  earthfill  embankment  46  feet  high  and 
1100  feet  long.  The  crest  width  is  19  feet.  The 
embankment  slopes  are  IV: 3H  and  berms  are  located  on 
both  the  upstream  and  downstream  slopes.  The  dam  controls 
a  1005  acre  drainage  area  and  is  intended  to  impound  the 
9.4  acre  Sherman  F.  Owen  Lake.  The  service  spillway  is 
a  2  stage  standard  SCS  cast  in  place  concrete  riser  leading 
to  a  30-inch  diameter  reinforced  concrete  pipe.  The 
service  spillway  outlet  has  an  SCS  standard  baffled  impact 
basin.  The  drawdown  drain  is  a  24-inch  diameter  orifice 
controlled  by  a  slide  gate  at  the  base  of  the  riser. 

The  emergency  spillway  is  an  uncontrolled  earth  saddle  on 
the  left  abutment.  The  channel  has  a  trapezoidal  cross- 
section  with  a  200  foot  base  and  IV: 3H  side  slopes. 

The  reservoir  has  a  leak  which  has  prevented  filling  of 
the  lake.  The  leak  is  apparently  due  to  an  open  solution 
channel  that  is  draining  into  another  watershed.  The 
leak  is  not  expected  to  affect  the  structural  stability 
of  the  dam.  No  indications  of  instability  were  observed. 

Sweetwater  Creek  Dam  #15  is  in  the  intermediate  size  category 
and  has  a  downstream  hazard  potential  classification  of 
high  under  Corps  of  Engineers  criteria  and  1  under  State 
criteria. 

On  the  basis  of  hydraulic  analysis,  the  dam  has  adequate 
storage/spillway  capacity  to  pass  the  probable  maximum 
flood  (PMF)  under  antecedent  moisture  condition  II  (AMC  II) . 
Under  OCE  guidelines,  a  dam  in  the  intermediate  size  and 
high  hazard  potential  classification  is  required  to  pass 
the  PMF. 


At  this  time,  the  dam  is  considered  "not  deficient".  It 
is  recommended  that  slope  protection  be  provided  on  the 
upstream  slope,  an  emergency  action  plan  be  developed, 
and  a  program  of  routine  maintenance  and  periodic  inspection 
be  established. 
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1  -  GENERAL 


Authority  -  The  Phase  I  inspection  of  this  dam 
was  carried  out  under  the  authority  of  Tennessee 
Code  Annotated,  Sections  70-2501  to  70-2530,  The 
Safe  Dams  Act  of  1973,  and  in  cooperation  with 
the  U.  S.  Army  Corps  of  Engineers  under  the 
authority  of  Public  Law  92-367,  The  National  Dam 
Inspection  Act. 

Purpose  and  Scope  -  The  purpose  of  a  Phase  I 
investigation  is  to  develop  an  engineering 
assessment  of  the  general  condition  of  a  dam  with 
respect  to  safety  and  stability.  This  is  accom¬ 
plished  by  conducting  a  visual  inspection, 
reviewing  any  available  design  and  construction 
data,  and  performing  appropriate  hydraulic, 
hydrologic,  and  other  analyses.  A  comprehensive 
description  of  the  Phase  I  investigation  program 
is  given  in  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  Department  of  the  Army,  Chief 
of  Engineers,  Washington,  D.  C.  20314. 

Past  Inspections  -  No  previous  inspections  have 
been  made  by  this  office.  Annual  inspections  are 
made  by  representatives  of  the  watershed  district 
and  the  SCS.  A  copy  of  their  latest  inspection 
report  is  included  in  Appendix 

Miscellaneous  Details  -  The  day  of  the  inspection 
was  cloudy  with  light  winds  and  an  ambient 
temperature  of  about  65°F.  Some  rain  fell  during 
the  inspection.  The  pool  elevation  was  945.1'  msl, 
40.3  feet  below  the  effective  crest  of  the  dam. 

Inspection  Team  Members  -  The  inspection  was 
conducted  by  the  following  State  personnel: 

Ed  O'Neill,  Chief  Engineer 
Troy  Wedekind,  Regional  Engineer 
George  Moore,  Regional  Engineer 
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SECTION  2  -  PROJECT  DESCRIPTION 


2.1  Location  -  The  dam  is  located  in  Monroe  County, 
■Tennessee,  about  0.2  miles  northwest  of  U.  S. 

Highway  11  and  0.7  miles  southwest  of  the  city  of 
Sweetwater.  It  is  situated  on  a  tributary  of 
Sweetwater  Creek  0.3  miles  from  its  confluence 
with  Sweetwater  Creek.  The  dam  can  be  located  on 

the  USGS  topographic  quadrangle,  Sweetwater,  Tennessee 
(131SW) ,  at  84°29 ' 57"  west  longitude  and  35°34,28" 
north  latitude. 

2.2  Description  -  (The  following  data  was  obtained 
from  a  review  of  SCS  furnished  documents.  See 
Section  3.2  for  further  description.) 

2.2.1  Embankment  -  The  dam  is  a  linearly  aligned 
earthfill  embankment  with  a  maximum  height  of 
46  feet  and  a  length  of  1100  feet.  The  crest 
width  is  14  feet.  The  side  slopes  of  the  dam  are 
IV: 3H.  The  upstream  slope  has  a  35  foot  berm 
23.3  feet  below  the  crest.  A  30  foot  berm  is 
located  on  the  downstream  slope  19.1  feet  below 
the  crest.  The  dam  is  formed  of  a  core  of  CH  and 
MH  materials  (Unified  Classification  System)  with 
a  5  foot  blanket  of  SC  material  covering  the  entire 
embankment.  The  cutoff  trench  and  the  area  around 
the  pipe  are  filled  with  CL  and  SC  materials. 

The  dam  has  a  graded  sand  and  gravel  embankment 
drainage  system.  A  chimney  drain  starts  at 
elevation  975*  msl,  25  feet  downstream  of  the 
centerline  of  the  dam.  The  chimney  has  a  hori¬ 
zontal  width  of  10  feet  and  slopes  downstream  at 
IV: 2H  to  the  natural  ground  line.  A  10  foot  wide 
trench  drain  extends  from  the  natural  ground  line 
to  the  rock  line.  A  blanket  drain  extends  from 
the  trench  to  the  toe.  The  drain  is  graded  to 
rock  at  the  downstream  toe. 

The  dam  is  located  on  the  Newalla  formation  of  the 
Ordovician  Period.  The  Newalla  formation  is 
formed  in  unseparated  areas  of  the  Kingsport  and 
Mascot  formations.  The  formation  is  a  soluble 
dolomite  which  weathers  into  clay  with  massive 
chert  fragments.  The  area  has  numerous  springs. 
Contact  between  formations  in  this  area  generally 
lies  in  a  northeast  to  southwest  orientation. 
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2.2.2  Service  Spillway  -  The  service  spillway 
has  a  two  stage  cast  in  place  covered  concrete 
riser  of  standard  SCS  design.  The  low  stage 
inlet  is  a  1.8'  x  2.5'  rectangular  orifice  on 
the  upstream  side  of  the  riser  with  an  invert 
elevation  of  964.0'  msl.  The  high  stage  inlets 
are  7.5'  x  1.25'  rectangular  openings  on  either 
side  of  the  riser  at  elevation  976.7'  msl.  The 
riser  leads  to  a  30"  ID  AWWA  Spec  C-301  reinforced 
concrete  pipe.  The  pipe  has  ten  11.33'  x  7.7 5' 
concrete  anti-seep  collars  on  16'  centers.  The 
outlet  of  the  pipe  leads  to  an  SCS  standard 
baffled  impact  basin.  The  maximum  capacity  of 
the  service  spillway  is  124  cfs. 

2.2.3  Drawdown  Drain  -  The  drawdown  drain  is  a 
24"  diameter  thimbled  orifice  with  a  rectangular 
slide  gate  at  the  base  of  the  riser.  The  invert 
elevation  is  947.0'  msl. 

2.2.4  Emergency  Spillway  -  The  emergency  spillway 
is  an  uncontrolled  vegetated  earth  saddle  on  the 
left  abutment.  The  spillway  has  a  trapezoidal 
cross-section  with  a  200*  base  and  IV: 3H  side 
slopes.  The  control  section  is  30  feet  long. 

The  entrance  slope  is  2%  and  the  exit  slope  is 
3.5%.  The  maximum  head  is  7.9  feet.  The  maximum 
capacity  of  the  spillway  is  12560  cfs. 

2.2.5  Downstream  Hazard  Potential  -  The  downstream 
channel  is  heavily  vegetated  but  no  obstructions 

to  flow  were  noted.  The  stream  passes  under  U.  S. 
Hwy  11  about  1000  feet  downstream.  One  house  is 
located  adjacent  to  the  channel  on  the  downstream 
side  of  the  road.  About  1500  feet  downstream  of 
the  dam  the  stream  enters  Sweetwater  Creek  which 
flows  beside  a  Southern  Railway  line,  across  State 
Highway  68,  and  into  the  city  of  Sweetwater.  The 
dam  has  a  downstream  hazard  potential  classifi¬ 
cation  of  high. 

2.2.6  Reservoir  and  Drainage  Area  -  The  reservoir 
has  a  surface  area  of  9.4  acres  at  normal  pool 
elevation  with  a  fetch  of  1000  feet.  The  normal 
impounding  capacity  of  the  reservoir  is  estimated 
to  be  82  acre-feet.  At  the  top  of  the  dam,  the 
surface  area  of  the  lake  is  estimated  to  be  30 
acres  with  total  storage  of  492  acre-feet.  The 
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drainage  area  is  1005  acres  and  the  predominant 
soils  are  Dewey  and  Fullerton.  The.  watershed 
land  use  is  estimated  to  be  20%  woods,  79% 
pasture,  and  1%  water. 

2.2.7  Miscellaneous  -  The  dam  is  located  on  the 
property  of  Charles  0.  Browder  under  an  easement 
to  the  Sweetwater  Creek  Watershed  District.  The 
dam  was  built  as  a  floodwater  detention  facility 
under  PL-566.  The  dam  was  designed  by  the  USDA 
Soil  Conservation  Service  and  Inman  Moss  &  Sons 
of  Sweetwater  was  the  contractor.  Work  was 
completed  in  1978. 
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SECTION  3  -  INSPECTION  FINDINGS 


3. 1  Visual  Inspection 

3.1.1  Embankment  -  The  dam  appeared  to  be  in 
good  condition  with  no  evidence  of  sloughs, 
cracks,  heaving,  or  differential  settlement. 

The  dam  has  a  dense  cover  of  crown  vetch,  red 
clover,  and  sericea.  The  upstream  slope  below 
the  intended  normal  pool  elevation  has  no 
protective  cover.  No  seepage  was  seen  below  the 
dam,  but  the  lake  level  was  too  low  to  provide 
sufficient  head  to  establish  normal  saturation 
patterns. 

3.1.2  Service  Spillway  -  The  service  spillway 
riser  and  impact  basin  appear  to  be  in  good 
condition  with  no  visible  cracks  or  spallinq. 

The  condition  of  the  pipe  appeared  good  at  the 
outlet. 

3.1.3  Drawdown  Drain  -  The  drain  was  closed  at 
the  time  of  inspection.  The  lift  crank  was  in 
place,  but  the  drain  was  not  operated  during 
the  inspection. 

3.1.4  Emergency  Spillway  -  The  entrance  channel 
is  crossed  by  a  fence  and  a  road  embankment.  The 
road  embankment  is  primarily  a  build  up  at  the 
side  slopes  but  it  is  sufficient  to  cause  some 
disruption  of  flow.  The  fence  could  cause  an 
accumulation  of  debris  in  the  inlet  channel.  The 
spillway  has  no  other  obstructions.  The  channel 
has  a  dense  grass  cover.  No  indications  of 
sloughing  or  erosion  were  seen  on  the  slopes  or 
in  the  base  of  the  channel. 

3.1.5  Downstream  Channel  -  The  downstream  channel 
has  no  obstructions  and  a  dense  cover  of  grass. 

3.1.6  Reservoir  -  The  reservoir  has  a  leak  which 
prevents  impoundment  of  a  sediment  pool.  James  Sims 
of  the  Soil  Conservation  Service  stated  that  the 
leak  is  caused  by  the  underlying  cavernous  limestone 
and  the  leak  is  believed  to  be  draining  through 

the  right  abutment  into  another  drainage  basin 
and  should,  therefore,  have  no  adverse  affects  on 
the  structural  stability  of  the  dam. 

3.1.7  Drainage  Area  -  No  significant  clearing, 
reforestation,  or  construction  has  occurred  in  the 
drainage  area. 
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3.2  Review  of  Data  -  Design  plans  for  the  Sweetwater 
Creek  Dam  #15  were  provided  by  the  Soil  Conserva¬ 
tion  Service.  Review  of  the  boring  logs  indicates 
that  the  underlying  rock  has  numerous  large 
cavities  with  the  largest  having  a  depth  of  more 
than  12  feet.  The  design  plans  were  compared  to 
the  field  measurements  assuming  the  same  elevation 
for  the  top  of  the  impact  basin  on  each.  Field 
measurements  indicate  that  the  elevations  of  the 
top  of  the  riser  and  the  emergency  spillway  crest 
are  about  0.6  feet  above  the  design's  elevation 
and  the  top  of  the  dam  is  about  1.2  feet  above 
design  elevation.  The  crest  was  measured  to  be 
about  5  feet  wider  than  called  for.  The  dam 
otherwise  appears  to  be  in  accordance  with  the 
design  plans.  None  of  the  differences  from  the 
plans  appear  to  be  such  that  the  hydraulic 
adequacy  or  structural  stability  of  the  dam  would 
be  significantly  affected. 

3.3  Static  and  Seismic  Stability  Assessment  -  No 
sioughs,  cracks,  or  other  indication  of  insta¬ 
bility  were  observed  on  the  dam.  The  dam  is 
located  in  seismic  zone  2.  No  analysis  of  the 
embankment  stability  was  available,  but  an 
extensive  foundation  treatment  including  grouting 
of  the  cavernous  dolomite  was  undertaken  to  help 
assure  the  structural  stability  of  the  dam. 

Under  this  program,  dams  in  seismic  zone  2  are 
considered  adequate  under  seismic  loads  if  judged 
adequate  to  meet  static  stability  requirements. 

3 . 4  Hydraulic  and  Hydrologic  Analysis  -  Under  OCE 
guidelines^  dams  in  the  intermediate  size  and 
high  hazard  potential  categories  are  required  to 
pass  the  PMF.  The  PMF  (AMC  II)  was  used  as  the 
freeboard  design  storm  with  the  pool  elevation 

2.5  feet  above  normal  pool  elevation  at  the  onset 
of  the  storm.  With  the  200  foot  base  width  of 
the  emergency  spillway,  the  storm  passes  with 

no  remaining  freeboard.  The  10-day,  100-year 
storm  was  used  as  the  emergency  spillway  design 
storm.  The  storm  was  routed  through  the  service 
spillway  to  set  the  emergency  spillway  crest  at 
981'  msl.  The  6-hour,  100-year  storm  (AMC  III) 
produced  flow  through  the  emergency  spillway  for 
about  2.9  hours  with  a  maximum  depth  of  0.6  feet. 


3 . 5  Conclusions  and  Recommendations 

3.5.1  Conclusions 

a.  The  dam  is  considered  adequate  with  respect 
to  hydraulic  and  hydrologic  considerations. 

b.  Based  on  visual  observation  and  engineering 
judgment,  the  dam  is  considered  statically  stable 
and,  since  the  dam  is  in  seismic  zone  2,  the  dam 
is  considered  adequate  to  meet  seismic  stability 
requirements . 

c.  The  leak  which  prevents  the  lake  from  filling 
is  apparently  caused  by  an  open  solution  channel 
in  the  underlying  dolomite.  The  leak  should  have 
no  direct  effect  on  the  dam. 

d.  The  unprotected  lower  portion  of  the  upstream 
slope  could  be  damaged  by  surface  runoff  and 
fluctuations  of  the  water  surface. 

e.  Based  on  the  above  conclusions,  the  dam  is 
considered  to  be  "not  deficient". 

3.5.2  Recommendations 

a.  The  lower  portion  of  the  upstream  slope  should 
have  some  type  of  protection  such  as  a  vegetative 
cover. 

b.  An  emergency  action  plan  should  be  developed 
to  alert  downstream  residents  in  the  event  a 
potentially  hazardous  situation  arises. 

c.  A  program  of  routine  maintenance  and  periodic 
inspection  should  be  established. 
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SECTION  4  REVIEW  BOARD  FINDINGS  i 

■  .  . . —  —  ■  -  —  -  -  -  -  ■  ■  ■  i 

\ 

\ 

i 

The  Interagency  Review  Board  for  the  National 
Program  of  Inpsection  of  Non-Federal  Dams  met  In 
Nashville  on  3  September  1981  to  examine  the  technical 
data  contained  In  the  Phase  I  investigation  report 
for  Sweetwater  Creek  Watershed  Dam  No.  IS.  The  Review 
Board  considered  the  information  and  agreed  with  the 
report  conclusions  and  recommendations.  A  copy  of  the 
letter  report  presented  by  the  Review  Board  is  Included 
in  Appendix  F. 
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APPENDIX  A 
DATA  SUMMARY 


A. 1  Dam 


A. 1.1  Type  -  Earthfill  linear  alignement  dam 
with  a  concrete  pipe  service  spillway  and  draw¬ 
down  drain  and  a  vegetated  earth  emergency 
spillway. 

A. 1.2  Dimensions  and  Elevations  -  (Elevations 
are  referenced  to  design  elevation  of  impact 
basin,  947.5'.  Design  measurements  are  shown 
parenthetically  if  different  from  field 
measurements. ) 

a.  Crest  length  -  1100* 

b.  Crest  width  -  9'  (14') 

c.  Height  -  48.2'  ^.6') 

d.  Crest  elev.it ioa  990.1'  msl  (988.9'  msl) 

e.  Emergency  spillway  elevation  -  981.6'  msl  (981.0'  msl) 

f.  Service  spillway  elevation  -  964'  msl 

g.  Embankment  s Lcpe ,  U/S  -  1V:2.9H  (IV: 3H) 

h.  Berm  elevation,  U/S  -  966.9'  msl 

i.  Berm  width,  U/S  -  36' 

j.  Embankment  slope,  D/S  -  1V:2.9H  (IV: 3H) 

k.  Berm  elevation,  D/S  -  972.1'  msl 

l.  Berm  width,  D/S  -  30' 

m.  Size  classification  -  Intermediate 

A. 1.3  Zones  -  (Homogeneous  core  covered  with 
impervious  blanket) 

a.  Core  material  -  CH  and  MH 

b.  Blanket  material  -  SC 

c.  Blanket  depth,  vertical  -  5' 

A. 1.4  Cutoff  Trench 

a.  Fill  material  -  CL  and  SC 

b.  Base  width  -  20' 

c.  Side  slopes  -  1V:2.5H 

d.  Bottom  elevation  (min.)  -  934'  msl  (approx.) 

A.  1.5  Grout  Curtains 

a.  Bottom  elevation  -  895-920'  msl 

A. 1.6  Instrumentation  -  None 


A. 1.7  Drainage  Filter  -  Chimney,  trench,  and 
blanket  drain  of  sand  graded  to  gravel. 


a.  Top  elevation  (chimney  drain)  -  925'  msl 

A. 1.8  Operation  and  Maintenance  -  Section  70-1801 
through  70-1849  of  the  Tennessee  Code  Annotated 
(Watershed  District  Act  of  1955)  provides  for  the 
establishment  of  the  Watershed  Districts  and  the 
Watershed  District  Boards.  Easement  rights  for 
the  construction  of  the  Sweetwater  Creek  Dam  were 
obtained  by  the  Board  from  the  local  property 
owners.  The  extent  of  ownership  retained  by  the 
individuals  is  being  negotiated,  with  the  stipu¬ 
lation  (Section  70-1847)  that  the  Board  has  full 
operation  and  maintenance  authority. 

According  to  the  SCS  District  Conservationist,  the 
Watershed  District  is  to  make  periodic  inspections 
of  the  dams  as  needed  and  at  least  annually  to 
determine  any  remedial  measures  needed. 

A  record  of  the  inspections  and  maintenance 
operations  is  to  be  kept  on  file  and  will  be 
available  for  use  by  representatives  of  the  SCS. 
Specific  maintenance  agreements  are  to  be  executed 
prior  to  the  construction  of  structural  works  of 
improvement. 

A. 2  Reservoir  and  Drainage  Area 

A. 2.1  Reservoir  -  (Normal  pool  elevation  964'  msl, 
12.9'  below  the  crest  of  the  dam) 

a.  Surface  area  (normal)  -  9.4  acres 

b.  Surface  area  (top  of  dam)  -  30  acres 

c.  Fetch  -  1000* 

d.  Capacity  (normal)  -  82  acre-feet 

e.  Capacity  (top  of  dam)  -  492  acre-feet 

A. 2. 2  Drainage  Area 

a.  Size  -  1005  acres 

b.  Maximum  relief  -  250' 

c.  Reach  -  8000' 

d.  Soils  -  Fullerton  (HSG  B) ,  Dewey  (HSG  B) 

e.  Cover  -  Woods  20%,  pasture  80% 

f.  Runoff,  6-hr  PMP  (AMC  II)  -  2068  acre-feet 

g.  Runoff,  6-hr  P^qq  III)  -  302  acre-feet 
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A. 3  Outlet  Structures 


A. 3.1  Service  Spillway  -  (SCS  standard  covered 
two  stage  riser  leading  to  an  AWWA  Spec  C-301 
RC  pipe,  with  standard  impact  basin) 

a.  Low  stage  elevation  -  964.0'  msl 

b.  Low  stage  inlet  size  -  1.8*  x  2.5' 

c.  High  stage  elevation  -  967.7'  msl 

d.  High  stage  inlet  size  -  2  @  1.25'  x  7.5' 

e.  Pipe  diameter  -  30"  ID 

f.  Pipe  slope  -  2% 

g.  Antiseep  collars  (size)  -  11.3'  x  7.7'  x  0.6' 

h.  Antiseep  collars  (numbers  &  spacing)  -  10  @  16' 

i.  Capacity  -  124  cfs 

A. 3. 2  Drawdown  Drain  -  (Slide  gate  at  base  of 
service  spillway  riser) 

a.  Inlet  diameter  -  24" 

b.  Invert  elevation  -  947.0'  msl 

A. 3. 3  Emergency  Spillway  -  (Uncontrolled  vegetated 
trapezoidal  earth  saddle  on  the  left  abutment) 

a.  Base  width  -  200' 

b.  Control  section  length  -  30' 

c.  Control  section  elevation  -  981.6'  msl  (981.0') 

d.  Side  slopes  -  1V.-3.6H  It.,  1V.-4.6H  rt.  (IV:  3H) 

e .  Maximum  head  -  8.5'  (7.9') 

f.  Capacity  -  12560 

A. 4  Historical  Data 

A. 4.1  Construction  Date  -  1978 
A. 4. 2  Designer  -  Soil  Conservation  Service 
A. 4. 3  Builder  -  Inman  Moss  &  Son,  Sweetwater,  TN 
A. 4.4  Property  Owner  -  Charles  O.  Browder 
A. 4. 5  Previous  Inspections  -  SCS  annual  inspection 
A. 4. 6  Seismic  Zone  -  2 
A . 5  Downstream  Hazard  Data 

A. 5.1  Downstream  Hazard  Potential  Classification 

a.  Corps  of  Engineers  -  High 

b.  State  of  Tennessee  -  1 


A. 5. 2  Persons  in  Probable  Flood  Path  -  4 

A. 5. 3  Downstream  Property  -  U.  S.  Hwy  11,  Southern 
Railway 

A. 5.4  Warning  Systems  -  None 
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APPENDIX  C 
PHOTOGRAPHIC  RECORD 

Photo  No.  1  -  The  information  plague  for  the  dam. 

Photo  No.  2  -  The  upstream  slope  of  the  dam  from  the 
left  abutment. 

Photo  No.  3  -  The  downstream  slope  of  the  dam  from  the 
right  end  of  the  downs tream  berm. 

Photo  No.  4  -  Looking  up  at  the  downstream  slope  from  a 
point  below  the  toe. 

Photo  No.  5  -  The  service  spillway  riser  and  the  lake 
area  from  the  crest.  Note  the  low  water  level. 

Photo  No.  6  -  The  service  spillway  impact  basin. 

Photo  No.  7  -  The  entrance  to  the  emergency  spillway  channel 

Photo  No.  8  -  The  emergency  spillway  exit  channel. 

Photo  No.  9  -  The  downstream  area  from  the  crest  of  the 


PHOTO  NO. 6 


PHOTO  NO. 9 
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HYDRAULICS  AND  HYDROLOGY 


Sweetwater  Creek  Dam  #15  is  located  in  Monroe  County, 
Tennessee.  The  watershed  land  use  is  about  20%  woods  and 
80%  pasture.  Dewey  and  Fullerton  are  the  predominant 
soil  groups  and  both  are  classified  as  hydrologic  soil 
group  "B".  The  runoff  curve  number  was  calculated  to  be 
72  AMC  II. 

The  Sweetwater  Creek  Dam  #15  is  classified  as  an  intermediate 
size,  high  hazard  potential  dam.  As  such,  it  is  required 
to  pass  the  probable  maximum  flood  (PMF)  without  overtopping. 
The  PMF  is  derived  from  the  probable  maximum  precipitation 
(PMP) .  Using  the  U.  S.  Weather  Service  TP-40,  the  6-hour 
PMP  was  estimated  to  be  28.9  inches  yielding  24.7  inches  of 
runoff  (RCN  72,  AMC  II). 

The  total  inflow  into  the  reservoir  during  the  PMF  is  about 
2068  acre-feet  with  a  peak  rate  of  13119  cfs.  The  reservoir 
has  a  maximum  storage  above  normal  pool  of  452  acre-feet. 

The  PMF  was  used  as  the  freeboard  design  storm  and  it  passes 
the  dam  with  no  remaining  freeboard.  The  PMF  routing 
started  with  a  pool  elevation  of  966.5  (2.5  feet  above 
normal  pool  elevation) .  This  elevation  was  obtained  after 
a  ten  day  drawdown  with  the  starting  elevation  of  981.0 
(the  crest  of  the  emergency  spillway) . 

The  10-day,  100-year  flood  produces  545  acre-feet  of  inflow. 
Routing  of  the  storm  requires  231  acre-feet  of  storage. 

This  routing  was  used  to  set  the  crest  of  the  emergency 
spillway  at  elevation  981  feet  msl. 

The  6-hour,  100-year  flood  containing  5.15  inches  of  pre¬ 
cipitation  was  routed  through  the  reservoir  using  a  RCN  of 
8b  (AMC  III).  This  produces  a  runoff  of  3.61  inches  and 
a  peak  discharge  of  1161  cfs.  This  storm  produced  a  peak 
discharge  of  280  cfs.  Flow  through  the  emergency  spillway 
lasted  about  2.9  hours  reaching  a  maximum  depth  of  about 
0.6  feet. 

Except  for  the  6-hour  P-j^n,  information  is  from  calcu¬ 

lations  performed  by  the  SCS  design  engineers  using  the 
DAMS  2  program.  Check  calculations  indicate  that  the 
design  data  are  more  conservative  than  the  figures  which 
would  have  been  used  if  the  design  calculation  were  not 
available. 
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The  6-hour,  100-year  floor  hydrograph  was  developed  using 
the  methods  in  Section  4,  Chapter  21  of  the  SCS  National 
Engineering  Handbook.  The  routing  equation  used  was: 


ANTECEDENT  MOISTURE  CONDITION 
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Passes  with  2.4'  of 
freeboard 

6  hr. 
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APPENDIX  E 

CHECKLIST  AND  DESIGN  PLANS 


Check  List 

Visual  Inspection  of  Earth  Bams 
Department  of  Conservation 
Division  of  Water  Desources 

Kaae  Of  Dam  Sweetwater  Creek  Dam  115  (Sherman  f.  Owen  LakM _ 

County _ Monroe _ ____  Date  inspection  5/19/81 _ 

ID  #  -  State  62-7014  Federal  tn-12314 _ 

Type  of  Dam  Earth 

Hazard  Category-Federal  High  State  1 _ 

Weather  Cloudy,  light  rain _ Temperature  65°f 

Fool  at  Time  of  Inspection  about  30*  (distance  from  crest) 

Tailvater  at  Time  of  Inspection  0  (distance  from  stream  bed) 
Design/As  Built  Drawings  Available:  Yes  x  Ho  — ___ 

Location:  scs 

Copy  Obtained:  Yes  x  Ho  _ 

Beviewed :  Yes  x  Ho  _ 

Construction  History  Available:  Yes  _  Ho  _ 

Location:  ^ __ ___________ 

Copy  Obtained:  Yes  _  Ho  _ 

Beviewed:  Yes  _  Ho  _ 

Other  Becords  and  Beports  Available:  Yes  _  Ho  _ 

Location:  -  • 

Copy  Obtained:  Yes  _  Ho  _ 

Beviewed:  Yes  __ _____  Ho  _ 

Prior  Incidents  or  Failures:  Yes  x  Ho  _____ 

Inspection  Personnel  and  Affiliation: 

Troy  Wedekind  -  TDWR 
Ed  O’Neill  -  TDWR 

George  Moore  -  TDWR  ______________________________________ 


Z.  Bnbankment 
A.  Crest 

Description  (1st  inspection)  Roadway  across  hop 
of  dam. _ 


1.  Longitudinal  Alignment  straight 


2.  Longitudinal  Surface  Cracks  None 


3.  Transverse  Surface  Cracks  None 


4.  General  Condition  of  Surface  Good 


5«  Miscellaneous  Berm  roadway  o.k. 


B.  Upstream  Slope 

1.  Undesirable  Growth  or  Debris  Good  grass  cover 


2.  Sloughing*  Subsidence,  or  Depressions  None 


3.  Slope  Protection  vegetation  only  on  upper  1/2;  none 


on  lower  half 


a.  Condition  of  Riprap 


None 


c.  Adequacy  of  Slope  ITotection  Against  Waves 


and  Runoff 


O.K. 


d.  Gradation  of  Slope  Protection  -  Localized  Areas 
of  Pine  Material 


.  Surface  Cracks  None  seen 


Downs trees  Slope 

1.  Undesirable  Growth  or  Debris  Good  grass  covers 


2 


2.  Sloughing,  Subsidence,  or  Depressions;  Abnormal 
Bulges  or  Hon-Uhiforaity  None  seen _ 


3*  Surface  Cracks  on  Pace  of  Slope  None  seen 


4.  Surface  Cracks  or  Evidence  of  Heaving  at 
Embankment  Toe  None  seen 


3*  Vet  or  Saturated  Areas  or  Other  Evidence  of  Seepage 
on  Pace  of  Slope;  Evidence  of  "Piping"  or  "Boils" 

None  seen  . 


6.  Drainage  System 


7.  Pill  Contact  With  Outlet  Structure 


8.  Condition  of  Grass  Slope  Protection  a  few  minor 
bare  spots  generally  good  cover. 


3 


D.  Abutments 


1.  Erosion  of  Contact  of  Embankment  with  Abutment  from 
Surface  Water  Runoff,  Upstream  or  Downstream  _ 

None  seen  _  _ _ 


2*  Springs  or  Indications  of  Seepage  Along  Contact  of 
Embankment  with  the  Abutments  _ None  seen _ 


3.  Springs  or  Indications  of  Seepage  in  Areas  a  Short 
Distance  Downstream  of  Embankment  -  Abutment  Tie-in 


None  seen 


I*  Adequacy  of  Slope  Protection  Against  Waves,  Currents, 


and  Surface  Runoff 


Good 


J»  Miscellaneous  scs  standard  impact  basin. 


X.  Condition  of  Relief  Wells,  Drains,  and  Other 
Appurtenances  Wingwall  grains  good  condition. 


L.  Unusual  Increase  or  Decrease  in  Discharge  from 
Belief  Wells _ ^ _ 


I 


r 


IV.  Spillways 

A.  Service  Spillway  (Service/Emergency  Combination  Yea  Ho 

1.  Intake  Structure  Condition  Good 


2.  Outlet  Structure  Condition  Good 


3.  Pipe  Condition  Good;  observed  from  D/S  end. 


4.  Evidence  of  Leakage  or  Piping 


None  seen 


3.  General  Bemarks 


S.  Emergency  Spillway 
1.  General  Condition 


Gooa 


2.  Entrance  Channel  Fence  and  roadway  cross  channel, 


3.  Control  Section  _ Good 


8 


3.  Exit  Channel  Good 


5*  Other  Observations 


Eaergency  Drawdown  Facilities  (if  part  of  service  spillway 
so  state)  Slide  gate  at  base  of  service  spillway  riser. 


Ire  Facilities  Operable:  Yes  _  No  _  unknown 

Were  Facilities  Operated  During  Inspection:  Yes  _  No  x 

Date  Facilities  Were  Last  tJsed  _  Unknown _ 


10 


y 


71 


VI.  Deservoir 


A.  Slopes  o.k. 


£.  Sedimentation  Minor 


C  •  Turbidity  Hi9h 


VII .  Drainage  Area 

Description  (lor  hydrologic  analysis)  20%  woods, 
80%  pasture 


A.  Changes  in  Land  Use 


None  known 


Reservoir  has  never  filled  apparently  due  to  an  open  solution 
channel  in  the  underlaying  dolomite.  Highest  known  lake 
level  is  about  1  foot  below  low  stage  orifice  after  a  5.2 
inch  rain  as  per  SCS. 
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ANNUAL  MAINTENANCE  INSPECTIONS  -  FLOODWATER  RETARDING  STRUCTURES 

WATERSHED  Sweetwater  Creek  _ _  SITE  NO.  15 _ 

LOCATION  Sweetwater.  TN.  37874  INSPECTION  DATE  1-28-81 

A.  EMBANKMENT 

1.  Type  and  condition  of  vegetation  tail  fescue.,  crcvn  v^tch-,  fair 

2.  Is  woody  growth  present?  no _ _______ _ _ _ , _ 

3.  Are  cracks  present? _ no _ _ _ _ _ _ 

4.  Has  sliding  occurred? _ no _ _  _ _ _ 

5.  Are  Irregularities  caused  by  settlement  evident?  r-ic-.-  irr^-^iaritif 

In  both  front  and  back  hern.  _ 

6.  Are  eroded  areas  or  gullies  present?  nC; _ 

7.  Is  toe  or  area  below  da-  wet?  E0~?  P-*  but  pod  e;-,£  if  ■’ 

8.  Are  concentrated  lea  Li  present?  _ _ 

9.  If  wetness  or  lecxs  are  present,  explain  cLa.ii--*  since  Uct  in;p=: 

t1on  MA _ - _ . _ _ _ — .  — 

two (2)  sunk?n  holes  a*  w,  !  -s  1  ! 

10.  Are  sinks  present  In  vicinity  of  ■  <  n-  _  -  -  ^  - 

11.  Condition  of  berm  and  areas  subject  to  wave  _jau _ 

12.  Is  dispersion  (jugging)  evident?  no _ _ _ 

13.  Floating  debris  from  reservoir  no _ _ _ 

B.  PRINCIPAL  SPILLWAY 

1.  Condition  of  trash  racks  Very  eood-No  evidence  of  any  nrohlem- 

2.  Debris  lodged  in  openings  No 

3.  Indications  of  cracks  In  riser  or  conduit  _afl _ 
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4.  Condition  of  concrete  (riser,  bent  &  Impact  basin) 


5.  Is  manhole  cover  In  place?  yes _ 

6.  Condition  of  gates  good _ * 

C.  STILLING  BASIN  AND  OUTLET  CHANNEL 

1.  Type  and  condition  of  vegetation  fesrup-.  dpns?  w?g  grwnth 

2.  Is  stilling  basin  eroding?  no _ _ _ 

3.  Are  banks  of  outlet  channel  stable?  yes  _ _ __ 

,  4.  Is  outlet  channel  degrading? _ no _ _ „ _ =: _ 

5.  Is  channel  free  of  obstructions?  yes _ _ 

6.  Bolls  in  stilling  basin  or  outlet  chcnr.sl?  no _ _ _ 

7.  If  bolls  are  present,  is  there  an  accusal  a  tier,  of  soil  or  sand  around 

boll?  N/A _ _ _ 

8.  If  leakage  is  evident,  is  It  clear?  N/A _ _ 

9.  Condition  of  riprap  needs  repair-excess  surf?  t&_Ka  ter  .f_r-jii_^ :.>i-S  1  1-. 

been  r?as  eroded  the  riprap  in  two  (2)  JocIcTor.s 

D.  FOUNDATION  DRAIN 

1.  Iron  oxide  deposits  on  pipe?  no  _ _ _ _ _ _ _ _ 

2.  Other  blockages  in  pipe?  no _ _ _ _ _ 

3.  Condition  of  animal  guards  gnod _ _ _ 

4.  Flow  from  pipe  (none,  trickle,  modefc ce  or  s  :rong)  none  _ 

5.  Sand  or  silt  In  discharge?  n° 

E.  EMERGENCY  SPILLWAY 

1,  Type  and  condition  of  vegetation  Tall  fescue  and  clover;  excellent 

2.  Erosion?  none _ _ _ 


TN-WS-6  (Rev.  1) 
(Continued) 


3 


3.  Do  roads  cross  or  go  through  spillway  which  will  concentrate  flow  or 

Mr.  Browder  has  fenced  a  cattle  lane?  across  the  top 
contribute  to  erosion?  of  the  dam  &  through  the  spillway:  see  attach, ngn*- 

4.  Are  fences  present  which  will  obstruct  flow?  .yes;  see  attachment 

5.  Has  spillway  been  altered?  ng _ 

6.  Woody  growth  that  could  obstruct  flow?  .-.no 
F.  BORROW  AREA 

1.  Type  and  condition  of  vegetation  jg JW»w ^ea  _ 

2.  Erosion?  n/a _ _ 

45.  RESERVOIR 

1.  Shoreline  wave  erosion?  no _ ______ _ 

2.  Woody  growth? _ ™ _ _ 

3.  Floating  debris? _ n0 

4.  Sinks  or  holes?  see  A.  10 _ _ 


H.  FENCES 

1.  Condition  of  fences  good 

I.  MISCELLANEOUS 

1.  Has  land  use  In  watershed  changed  enough  sines  structure  v._s 

to  alter  runoff  significantly?  No _ _ _ 

2.  Has  land  use  In  the  flood  plain  below*  the  dam  changed  enoi,c',i  sin.e 

design  to  alter  hazard  classification?  no _ _ _ . 


J.  CONCLUSIONS  AND  RECOMMENDATIONS 

Vegetation  needs  to  be  fertilized-vegetation  on  the  drv  sin,,  and  *...  c-i-i., 
bwrrrls_siMin_th1s  may  be  due  <n  part  to  the  l.cfc  of  rainfall  rtunrn  sume, 

«rid  fail  of  1980.  Fertlllza  should  be  applied  better.  15  and  aPrii  15. 
Stilling  Basin-Small  size  riparp  (2-3  Inches)  has  washed  In  two  locations 


'*v  *■*•»*• 


I  » 
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SWEETWATER  CREEK 
WATERSHED  PROJECT 
SHERMAN  F.  OWEN  LAKE 


APPENDIX  F 
CORRESPONDENCE 


NON-FEDERAL  DAM  INSPECTION  REVIEW  BOARD 
PO  BOX  1070 

NASHVILLE,  TENNESSEE  37202 


ORNED-G 


Commander,  Nashville  District 
US  Army,  Corps  of  Engineers 
PO  Box  1070 
Nashville,  TN  37202 


1.  The  Interagency  Review  Board,  appointed  by  the  Commander  on  19  June  1981, 
presents  the  following  recommendations  after  meeting  on  3  September  1981,  to 
consider  the  Phase  I  investigation  report  on  Sweetwater  Creek  Watershed  Dam 
No.  15  inspected  by  the  Tennessee  Department  of  Conservation. 


2.  The  Board  is  in  agreement  with  other  report  conclusions  and  recommendations 
following  minor  revisions. 


Chief,  Geotechnical  Branch 
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